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ABSMACI ^ 

Investigator-constructed guestionnairea Mere 
distributed to fourth-^, fifth*, and sixth^grade teachers and to 
elementary school principals in order to determine their attitudes 
toward the use of calculators in the mathematics program. One hundred 
eight y-^three teachers and 6^ principals responded, Besults showed 
that the three most frequently cited teaching objectives for 
mathematics included understanding basic concepts, practicality, and 
the development of logical reasoning akilla. Other objejojtivea 
included proficiency in problem^solving, computational skills, and an 
enjoyment and interest in mathematics. Just over half of the teachers 
did not think the use of a calculator would help them realize their 
teaching objectives. Advantages and disadvantages of the calculator 
iiere cited. Almost half of the teachers surveyed felt that the 
calculator could be introduced between grades 4 and 6, while 4411 
indicated a preference for after grade 6* More than half of the 
principals thought that students should display at least average 
proficiency before being able to use a calculator* The majority of 
principals agreed that the community should be informed if 
calculators are going to be used in the scjhools and 40 principals 
would anticipate a "mi^ed" community reaction* The results of this 
study suggested that teachers and principals are not unlike in th^ir 
attitudes toward the use of calculators in the classroom and are 
consistent in identifying similar advantages and disadvantages of 
using calculators* A copy of both of the teachers' and the 
principals" guestionnaires is included in the appendices, (DT) 
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Purpose 



The purpese of the study was to determine the attitodes of elementary school teaeheri 
mnd principals to the use of mini-caloulators in mothematlcs programs. 

During the seventies, and partleulorly during the last two yeai^, the pocket or mini*- 
coloulator has InfHtrated the consumer market. Its oeeesslbility both in terms of cost 
and genarol ovallafaillty suggests that Increasing numbera of households will contoin a 
mlni-colculoter* Predfctlons are that the mini-calculator morket will reach the satura- 
tion point by 1980* 

This predietion has implications for the public school system and for mothemotics programs 
speeificallyp 

Sample 

A sample of one hundred teachers from each of grades 4,5 and 6 was selected at random 
from\ computer lists of elementory teochei^. All elementary sch^I principals (N^n6) 
were surveyed* 

Procedure 

In early May^ the selected teachers were asked to complete a 30'item questionnaire 
(see Appendix A) reg^Tdlng their mathematics experiences^ their math program and 
pocket calcufaton* 

A 16-1 tern principals* questionnaire (see Appendix B) was distributed at the same time* 
The two questionnoirts were developed in consultation with the Co"ordinator of AAathe'* 
matlcs, Mr* John Del Grande, Mr* Nell Brodie, Asslstdnt Sigperintendent f^f Schools and 
Mr* John Weleh^ Vice-Princlpaf* Some of the items incorporated in the questionnaire 
w^re based on other curriculum surveys* Severn! interested prrncipals and teachei^ parti- 
cipated In 0 pifot trial and minor revisions were made on the basis of their responses. 

Results 

The teacher questionnaires were analyzed rnitiolly by grade and then any questions that 
had simrfar responses from all three grade levels were collapsed to form one table. There 
was about d 60% return In each grade level (grade 4 ^ 56 questionnaires, grade 5-61 
questionnairei and grade 6-66 questionnaires) therefore the grand tofol of questionnaires 
refurned was 183* 

The principal qyeitionnalres were onalyEed ss a group and where appropriate, their responses 
were compared with those of taachei^. The total number of questionnaires was sixty-four^ 
a 55% rehjrn* 
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Teoehsr Queitiannoire 



Nearly twe-thlrds af th# taaehen who eompleted the quesHannoire hod tought for more 
than five years. 

Most of the teachers had had mathematici exj^riences previous to and during their teaching 
career^ as shown in the following table. 

Which of the following mathemaflcs experieneei have you had? 



University 
Courses 


Teacher's 

College 

Coursas 


Summer 
School 
Counes 


Professional 
Developmenf 


- Ministry 
Coupes 


School 
Board 
Courses 


Other 


No 
Answer 


48.1% 


92.9% 


6,6% 


54,6% 


6.0% 


15,8% 


1.1% 


1 .6% 



In response to Hie question "How much do you en[oy teaching mothematioi?"^ the following 
responses were given. 



Very Mueh 


Qufte a Bit 


Ail Rrght/ 
Not Bad 


Not 
Very Much 


Not Gt All 


48.1% 


35,0% 


15.3% 


1.1% 


0.5% 



in the following table^ tha open-ended responses were coded Info seven categories. 
What do you feel is the most important ob{ective(s) in teaching mathematics? 



Objectives 


No. of 
Responses 


Underitanding the basic concepts. 


96 


Practicality - being able to apply math to everyday situations. 


46 


To be able to think and reason logically. 


40 


Probjem solving. 


28 


Mastering computational skills. 


25 


Proficiency (speed arid accuracy) - csmpetenGe 


17 


Enjoyment and Interest In mathemotlcs. 


16 


No answer 


5 


Other 


3 



How often do you teach mafhemoHei to your pupils? 



Once a Week 


2-3 Times a Week 


Every. Day 


0 


4.4% 


95.6% 



The preceding table Indicafes that the majority of teachers surveyed teach mathematics 
every day. The following table Indicates the approKfmate length of the moth eloises. 



Responses 


10-20 Minutes 


20-30 Minutes 


More than 30 Minutes 


Grade 4 


3.6% 


28.6% 


67.8% 


Grade 5 


1 .6% 


18.0% 


80.3% 


Grade 6 


1 .5% 


16.7% 


81.8% 



Two^thirds of the grade 4 teachers stated that their math elasses are more than 30 minutes 
long and just under 30% ©f the classes ore 20-30 minutes in duration* In the previous 
question^ four grade 4 teachers stated that they taught mathematics 2--3 times a week* 
Of these four, three teach their studenh mathematics for a period of 20-30 minutes and 
the other teacher teaches for mere than 30 minutes* 



The majority of the grade 5 and 6 teachers (over 80%) teach mathematics for more than 
thirty minutes* One teacher in grade 5 and three teachers in grade 6 stoted that they 
taught mathematics 2-3 times o week and four teach. mathematics for more than thirty 
minutes to their students. 



In the next two questions, teacheii were asked how many classes they devote to mi^asure- 
men t and geometry. 

How many classes do you devote to geometry - thqt is the study of shape^ etc* ? 



Responses 


Less Than 10 


10-20 


20-30 


30-40 


No Answer 


Grade 4 


35.7% 


39.3% 


17.8% 


3.6% 


3.6% 


Gradt 5 


14.8% 


60.6% 


21 .3% 


3.3% 




Grade 6 


13.6% 


57.6% 


22.7% 


4.5% 


1.5% 



It is evident that more classes are devoted to geometry in gradei 5 and 6 than in grade 4* 

6 



How many clcisi#s are devottd to maasuremenf? 



Responies 


Less Than 10 


10-20 


20-30 


30-40 


_ _ . . 1 

No Answer 


Grade 4 


18.2% 


49.1% 


27.3% 


5.4% 


1.8% 


Grade 5 


15.0% 


56.6% 


23.3% 


5.m 


1 .7% 


Grade 6 


12.9% 


61.5% ■ 


15.4% 


7.7% 


4.6% 



As grade increases, there is a slight fncrsoia in the amount of time spent studying topics 
related to measurement. 



In your ©pinion^ how many of your pupils enjoy mathtmatics? 



All of Them 


Most of Them 


About Half 
of Them 


Faw of Them 


Nona of Them 


1.6% 


81 ,4% 


15,8% 


1.1% 





Over 80% of the taacheri reported that "most" of their pupils an|Qy mathematics, while only 
62% felt that "most" of their pupils were compatent in the fundamentals of mathematics. 

In your opinion, how many of your pupils ore competent in the fundamentals of mathematics? 



All of Them 


Mosi- of Them 


About Half 
of Them 


Few of Them 


None of 
Them 


No 
Answer 


1.6% 


61 .7% 


32.2% 


3.8% 




0.5% 



When asked to rank several math divisions in terms of their importance, 89% of the teachers 
said that arithmetic was "most fmf^rtant" while 74% reported that geometry was "least 
important". 





Most jmpcrtint 
1 


2 


3 


Least Importont 
4 


No 
Answer 


Geometry 




5.5% 


17.5% 


73.8% 


3.3% 


Arf thmetic 


89.1% 


6.0% 


0.5% 


0.5% 


3.3% 


Measurement 




15.3% 


66.7% 


15.3% 


3.3% 


Problems 


7.6% 


69.9% 


12.0% 


7.1% 


3.3% 



Teachers were asked to rank order the following subjects in terms of teaching difficulty. 



EASE OF TEACHING 



Subfect 


Most 
Difficult 
1 


2 


3 


4 


5 


6 


7 


Easiest 
8 


No 
Answer 


1) Math 


3.8% 


5.5% 


6.0% 


7.1% 


11.5% 


18.6% 


25.1% 


15.3% 


9.8% 


2) Reading 


2.2% 


7.1% 


9.8% 


16.4% 


17.5% 


10.4% 


13.7% 


11.5% 


9.8% 


3) Ph)^.Ed & 
Health 


3,8% 


16.9% 


10.4% 


9.3% 


9.8% 


12.6% 


12.6% 


15.8% 


9.8% 


4) Language 


3.3% 


8.2% 


13.1% 


16.9% 


14.6% 


14.6% 


10.9% 


8.7% 


9.8% 


5) Social 
Studies 


2.7% 


7.1% 


21.3% 


15.8% 


13.7% 


11.5% 


9.3% 


8.2% 


9.8% 


6) Art 


7.6% 


20.8% 


8.7% 


11.5% 


5.5% 


9.3% 


9.8% 


15.8% 


9.8% 


7) Science 


!8;o% 


16.9% 


14.2% 


9.8% 


12.0% 


7.6% 


6.6% 


3.8% 


9.8% 


8) Music 


48.6% 


7.6% 


6.6% 


3.3% 


5.5% 


5.5% 


2.2% 


10.9% 


9.8% 



Agafn^ sin^e the responsei of all fhrae grades were iimilar^ they were combined fo farm 
the above table. The sub|ech have been l!st#d In their order of teaching ease, with 
fiKithematics being the easiest to teach, and music the most difficylt* 

When. asked which subject they found the hardest to make interesting, 57 of the teachers 
mentioned Idnguoge, 31 mentioned music, 20 mentioned math, 18 mentioned science and 
17 mentioned social studies • 
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The nexfr safr of quesHons dealt with the use of poeket calcufatore* Sevehty-eight 
percent of the teaehers surveyed hod persanolly used g pocket eolculotor but only 
23% had used one with their students. Thosewho hod used ?t with their students did 
so for the following reasonsi 

cheaking onswan 

mechonios of operating a eQlcufotor 
reinforoing o concept such as repeating decimals 
- enrfchmenf and ^me situations 

facliitate long and difficult arithmetic operations^ 

In response to the queitien "Do you feel that the calculator will help you achieve your 
teaching obiective(s)?", 56% of the teachers said "no", 33% said "y«" ^^nd 11% did 
not respond to the question* The majority of teachers who responded negatively felt that 
the student should learn and understand concepts and operations on his own and therefore 
did not need a calculator. Teachers who res^nded positively felt that the calculator 
was a motivational tool that could be used to increase calculation speed and accuracy 
and to check ond follow-up their work. ^ 

Though the majority of teachers do not fee! that the calculator will hejp them achieve 
their teaching objectives^ the same percentage felt that the pocket calculator has a 
ploce in elementory math programs^ while just over a third disagrMd. The reasons that 
were given ore listed below. 





No. of 


Comment 


Responses 


If teachers responded "yes"* 




1 « Use calculator as a checking device. 


31 


2. Enrichment for those students who know basics^ 


30 


3, Saves time ^ con do rapid calculations « 


16 


4« iFor long involved questions* 


11 


5, It's fun ^ encourages participation. 


11 


6* Leom the mechanics of it-- why people use them# 


6 


7, ChalKinges pupils * problem solving and logical fhinkingp 


3 


8. As a form of drill to learn the basics. 


3 


9, It reflects the modern age. 


2 


10. Gives more time for other subjects. 


1 


If teachers responded "no" 




1 , Don't want students to become dependent on it. 


13 


2, Concepts should be drilled (orally^ games). 


12 


3. Proficiency needs to be stressed. 


9 


4, Develop the brain first. 


7 


5. Students get enough challengas from school work. 


1 


6. It's a ploytoy. 


1 


Other Q 


10 


No answer ^ 


46 
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lo what extent can the calculator be used Qs a motivational tool? 





A Great 


Quite 


Some- 






No 




Deal 


Often 


times 


Rarely 


Never 


Aniwer 


Grade 4 


10.7% 


33.9% 


39.3% 


10.7% 


1.8% 


3.6% 


Grade 5 


6.6% 


26.2% 


50,8% 


11.3% 


1.6% 


3.3% 


Grade 6 


16.7% 


34.8% 


37.9% 


3.0% 


3.0% 


4.5% 



Mora grade 6 teachers stated that they thought the calculctor could be used at least "quite 
often than the other bNo grade levsis. Half of the grade 5 teadnei^ thought that they could 
be usad only "sometimes". 

Ninety percent of the teachera felt that the calculator could be used as aneffiictive checking 
device, while 7% did not and 3% did not respond to the question. 

To what extent can the calculator be used as a diagnostic tool by the teacher? 





A Great 
Deal 


Quite 
Often 


Some- 
tlmei 


Rarely 


Never 


- - 

No 
Answer 


Grade 


4 


7.1% 


14.3% 


37.5% 


10.7% 


10.7% 


19.6% 


Grade 


5 


1.6% 


23.0% 


29.5% 


11.5% 


6.6% 


27.9% 


Grade 


6 


7.6% 


15.2% 


43.9% 


19.7% 


4.5% 


9.1% 



Approximately 20% of the teachers in each grade level thought that the calculator could be 
used "a great deal" to "quite often" as a diagnostic tool* Just under half of the grade 6 
teachers stated that it could be used "sometimes" in this manner and 20% said it "rarely" could 
be used. Quite a few teachers in grades 4 and 5 did not answer this question. 

When asked whether the calculator had advantages in addition to those of a diagnostic and 
motivational tooU 78 teachers did not respond, while 39 said that there were no further 
advantages. Of those who did answer the question, the following additional advantages were 
llstedi 
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- soyas Hme, enQbling pypils to do a variety of quasHons 

- providas instanf faadback; tncourages pupils fo check work 

- providas anrichmant; ancourages creotivifry 

- builds self confidtnga 

- praparas sfudant for computar age 

- useful for ramedial work 



To what extant de you think that the eolculotor datracti from the learning of basic number 
facts? 





A Great 
Deal 


Quite 
Often 


Some- 
times 


Rarely 


Never 


No 

Answer 


Grade 4 


42.8% 


19.6% 


16.1% 


7.1% 


3.6% 


10.7% 


Grade 5 


27.9% 


14.8% 


21.3% 


11.5% 


1.6% 


23.0% 


Grade 6 


27.3% 


18.2% 


36.3% 


10.6% 


1.5% 


6.0% 



While the majority of teachers expressed the feeling that the calculator would detract from 
learning basic number facts at least "sometimes" or more frequently^ this feeling was more 
pronounced in grade 4 than in grades 5 and 6, 

Sixty^one percent of the teachers felt that pupils should achieve a high level of proficiency 
in computation skills before being able to use a calculator, 31% felt pupils should achieve 
an average level and 1% felt pupils could use the calculator even with a low level of pro- 
ficiency. Seven percent did not respond to this question. 

Other disadvantages of the calculator mentioned by the teacheri referred primarily to the 
idea that pupils would become tM dependent on the calculator, it would become a crutch 
for the poorer student, and would^atract from a good pupil-teacher relationship. 

In your opinion, can some concept be taught better by using the calculator? 





Yes 


No 


No Answer 


Grade 4 


17.8% 


66.1% 


16.1% 


Grade 5 


37.7% 


29.5% 


32.8% 


Grade 6 


• 27.3% 


45.4% 


27.3% 
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The responses fo fhis quesHon seam to be related to grade level/ olfhough fhey should hm 
viewed with lome ceufien as a large percent of the respondents dfd net answer this question. 

The teaehers who stated that some concept could be taught heffer by using the calculator 
were asked to list them* The Following responses were giveni 

decimals 
percent 

multiplying and dividing 
square roots and eKpenenii 
value concepts 
- large numbers 

The teachers felt that the calculator could be used in other icheol sub|ects. For example! 
in the study of volume and weight in science 

in social shjdies for population deniities, mapping distances/ checking statisties 
in consumer education and accoynting courses 
in art and physical educatien 

When asked at what grade level ^cket calculators should be introduced^ of those who responded^ 
7% mentioned grade 3 or earlier, 47% mentioned grades 4-6 end 44% Indicated after grade 6, A 
few teachers did not mention a specific grade/ but mentioned skills that a child should have, 
e«g., when a pupil can do his own work. 

Forty-six percent of the teachers felt tTiat pupils should "rareFy" or "never" be allowed to bring 
a pocket calculator from home to use in math classes/ while 10% felt they could dp so at least 
"quite often". 

Fifty-eight percent of the teachers felt that the Board should not be responsible for providing 
schools with calculators, while 34% felt they should. 

However/ 60% of the teachers felt that programs and materials based on information about 
calculators should be developed and Integrated into the present school format/ while 25% did 
not and 14% did not answer the question. Whan asked to elaborate further on their responses 
to this question, teachers gave the following responses. 



Comment 


No, of 
Responses 


1) 


Need guidelines - workshops. 


46 


2) 


Introduce at high school level* 


13 


3) 


They are a waste of time/ fuss/ little value. 


10 


4) 


Too expensive for the benefits gained. 


7 


5) 


We need to utilise them in our progmms because children are 






using them already. 


7 


6) 


Should be available on an optional basis - as an aid to the 






existing math program* 


5 


7) 


Moke new material available to public. 


2 


8) 


Will encourage pupils to use them effectively and will check 






against the misuse of calculators. 


2 




Other 


27 




No answer 


67 
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Prinelpar QuesHonnaire 



Ninefeen of the 64 principals who rtsponded havii Boor^owned ao lay lo tors in their schools; 
eight have less then 5, nin© hove 5-15 and two have more than 15 cialculators. Five in- 
diMted that t^ caloulatoi^ daily, seven used them at least weekly and at the 

other extreme^ three prinoipals indicated that they were never used« The remaining principals 
did not respond 

Ten principals indicated that studant-owned pocket calculators are in their school s When 
asked to elaborate, the princfpals indicated that very few students brought calculators, and 
they were used infrequently. 

Forty-eight of the principals, however, did think that the pocket calculator has a place In 
the elementary math program. The reasons given were very similar to those of the teachers, 
e.g., ■ 

- as a checking device 

- for enrichment ■ ........ - .. -• 

- OS a motivational tool* 

Twelve of the principals felt the pocket calculator ihayld be introduced by grade 2^whlle 
25 suggested grades 3-6 and 13 felt the junior or senior high ^ve I would be more appropriate « 
On. the other hand, eleven of the respondents felt that the calculator should be introduced 
when it is appropriate to the teacher's gMis and the basic skills haye been mastered. 

Responses to the question "To what extent do you think the calculator detracts from the learning 
of the basic number facts?", ware divided Int^ that 
such is the case "quite often", another third felt this was the case only "sometimes". and the 
third group felt that the calculator would "rarely" or "never" detract from the learning of basic 
number facts. 

Fifty-five principals felt that the ealculotor could be usad as a checking davica, while 29 felt 
that it could be used often as a motivational tool and 15 felt that it could be used often as a 
diagnostic tool . 

When asked whether they fait there were any other advantagei in using calculators in the math 1 
program, approximately one-'third of ttie principals did not respond. Among those who did re- 
spond, the largest number fait that the calculator could be used in problem s^ number 
processes and in the learning of concepts. Several others felt that they freed the student from 
tedious calculations. Quite a few stated that by using them in the math programs we would 
be introducing the student to the machine as a part of society and showing them how to use it. 



What eeuld be the disadvantsgai of using caleubtors In the moth programs? 



Dlsadvantases 


No, of 
Res^nses 


1) 


Misuse " calculators will become a crutch and studant will 






become too dependent. 


20 


2) 


Students will computational proFFciency - won't learn facts. 


19 


3) 


Cost, 


8 


4) 


Theft^ damage. 


-7 


5) 


Parenfal concern^ pred|udfce« 


5 


6) 


Teachers unorganised. 


4 


7) 


If used as a substitute for learning basics. 


3 


8) 


Uncontrolled access and use. 


2 


9) 


Computational speed not davelo^d. 


1 


10) 


Uiie with present math programs questionable. 






Other 


5 




No answer 





The 0ia|orlty of the principals stated that If the calculator Is misused so that It becomes a crutch 
or the student becomes too dependent on it, then It would be a disadvantage to their math pro-: 
grams# A second disadvantage that they stated was that students will lose their computational 
proficiency. 

Twenty-six principals felt that students should be vary proficient In computation before thay 
use a calculator, while 12 principals felt only average proficiency was necessary and seven 
felt that even students with low proficiency could use the calculator, 

A number of principals did not answer this question directly, byt wrote in a variety of responses, 
a*g*i 

It depends on the student. If he Is incapable of a high level of proficiency 
ha could use the calculator for motivation, checking and as a learning 
experience. 

It depends on the reason for introducing the calculator, 

, Calculators can be used at all levels depanding on the teacher's ob|ectives 

for halping the child, ^.^^--^ 

Thirty-seven principali felt that the calculator could be used In other subject areas of the 
curriculum, e.g., science, geography, physical education, outdoor education, social 
studies. 



Fifty^one of frhe 64 pr!ncipal§ agrtad With fhm polley of informing fhm aommunif-y when 
caleulatars ore going to b@ usad In tha sehooU snd forty would predict that the raaction 
of the eommynlty would ba miKed, La.^ soma porents ograefng ond soma opposing. 

Fifty ppfnclpQls fait thot programs and matarlaii should b© daveloped about ooleulators 
for intagration into the present progitim^ howavar, only 33 princlpols would be wHIIng 
to buy calculators for thalr sehool from tha school budgatg 

Summary 

This study was daslgnad to datarmma the ottitudas of alamantary school taachars and principals 
toward tha usa of mlnhealculators in mothamotics pr^raimi Salf-^moda qyastlonnairas wara 
distrlbui'ad to 100 taachai^ from aaoh of Grades 4, 5 and 6 and to a total of 116 elementary 
school principals* Quastlohnafras were recaived from 183 taachars (representing a 60% ratum 
In each grade level) and from 64 principals (a 55% return) and whara appropr Iota, responses 
between tha two groups wara comparad, 

Tha Hiree most fraquantly citad teaching ob|activas for mathematics Included understanding : 
basic concepts^ practicality and tha davalopmant of logical reasoning skills. Other ob|actfvas 
Included proficiency In problem-solving, computational skills^ and an anfoymant 
In mathematics. Ovar 80% of tha teachers raportad anjoymant In taachlng mathematics and a 
similar parcantaga raportad this intarast in their studants. Only 62%, however, felt their 
students Ware competent in the fundamentals of mathematics* 

Most teachers (78%) had made personal use of a calculator, but only 23% had usad it with their 
students # ^ 

Just ovar half of the teachers did not think the use of a calculator would help them realize their 
teaching objectives. Of those who responded posttlvaly (33%), tha calculator was perceived 
to be a motivational tool that could be used to incracm calculation spaad and accuracy, to 
check and follow-up computations, and to provide enrichment for students competent In the 
basics^ In addition to its use as a diogn^tlc and motivational tool, the calculator was ra^* 
ported to have other advantagasi tima-saver; Instant feedback; encourages creativity; builds 
self confldenca, prepares student for computer age and u^ful for ramadlal work , 

Certain disadvantages of using . calculators In tha classroom which ware mantioned by teachers 
includadi student dependence on It; an undermining of the Importance of indepandant understand I 
of concepts and oparations,ahd general proficlancy. While the majority of teachers thought 
that the calculator would detract from learning basic number facts at lec^t "somatlmes" or more 
frequently, this feeling was more pronounced In Grade 4 than In Grades 5 and 6, 
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Generally, teachers thought that the teaching of decimals, percent, multiplying, dividing, 
square poots, exponents, value concepts, and large numbers could be facilitated by using ' 
ealeulators and that they could be very practical in other school subjacts (eg. science, social 
studies, business coureos, art, physical education). 

Almost half of the teachere surveyed felt that the calculator could be Introduced between 
Grades 4 and 6, while 44% Indicated a preference for after Grade 6. 

Although 46% of the teachers oppwed the use of calculatore brought from home in the clasroom, 
60% of the teachers supported the development and integration of programs and materials b«ed 
on information about calculators Into the present school format. Specifically, they mentioned 
the need for guidelines and workshops In this area and the introduction of calculators for 
cla^room use at the high-school level. 

Forty-eight of the 64 principals who supported the use of calculators in the elementary rriath 
pragram cited reasons similar to thwe of teachers. 

Twelve principals felt the calculator could be Introduced by Grade 2, 25 suggested Grades 3-6 
and 13 thought the junior or senior high level would be more appropriate. Eleven would leave 
the timing of Introduction to the teacher's discretion, that Is, when It is appropriate to the 
teacher's goals and the student has mastered the bale skills. 

Principals also cited disadvantages of using calculators similar to those mentioned by teachers. 
More than half of the principals thought that students should display at least average proficiency 
before being able to use a calculator. 
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More than half of the principals Identified subject areas of the curriculum, outside of mothematl 
similar to those mentioned by teachers In which the colculator could effectively be used. 

The majority of principals (51) agreed that the community should be informed If calculators are 
going to be used in the schools and 40 principals would anticipate a "mixed" community reaction. 

Fifty principals supported the development and Integration of programs and materials about 
calculators In the present program, but only 33 would be willing to purchase calculatoii from 
their school budget. 

The results of this study would suggest that teachers and principals are not unlike in their attitudes 
to the use of mlni-calculotore in mathematics programs. Both groups are consistent in identify- 
ing similar advantages and disadvantages of using calculators In the classroom and although 
some concerns ore expressed, the ma|ority of teachers and principals favour the development and 
integration of more resources associated with calculators into the current school program^ 
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ELEMENTARY MATHE/V\ATiCS RESIARCH mOJECT 



PART A 

To what grade or grodes da you prei^ntly taQoh Mgthametics? 
o) Grode 4 b) Grade 5 



c) Grnda 6 



Please answer this quastlonnaira In tarms of Hie expariance 
you have had ot this grade level 



1. 



2. 



3. 



4. 



5, 



Hew long have you been feaahing? 
a) 5 years or I ess 



b) Mora than 5 years | | 
Which of the following Mathematics experiences hava you had? 

b) Teachers' Collega courses y [ 



a) University courses 



c) Summer School courses [ ) d) Professional Development | [ 
e) Minlstr)^ courses 



f) School Boofd coui^s j I g) Other [ 



(please specify) 



How. much do you enjoy teaching Mathematl^? 

a) Very much^^ b) Quite a blt^^ c) All right/ not bad 

d) Not very much [ j 



e) Not at all 

How often do you teach Mathematics to your pupils? 
a) Once a week b) 2-3 times a week | | 
Indicate the approximate length of your Math classes 
a) 10-20 Mins, Pl b) 20-30 Mfns. 



c) Every day [ ( 



c) More than 30 Mins. [ | 
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Is measurement pdrfef your Moth. Program? 

a) . Yes b) No 

If "Yes" ■ \ . 

How many classes are devotsd to meaiurement? - 

a) less than lOQ b) 10-20 Q c) 20-30 - d) 30-40 Q 

How mcny elasses do you devote to Gaometry - that Is the study of shapa, etc, 

c) 20-30 rn d) 30 or more { | 



a) less than 10 Q b) 10-20 



In your opi men how many of your pupils enjoy Mathematics? 
a) All of them Q b) Most of them^ e) Aborjt half of them 

d) Few of them | '\ a) Nona of thtm 



In your opinion, how mony of your pupils are eompetent In fha fundamentals of 
Mathematics? 

a) All of them b) Most of them Q c) About half of them|~] 

d) Few of them [~| e) None of themf^ 1 

Rank order the following Math, Divisions, Give 1 t© the most Important. 

o) Geometry b) Arithmetic c) Measurement d) Problems 

Rank order the following subjeots In terms of teaehlng dlffioulty for you. vGive a 1 
to the most difficult subject to teach and 8 to the easiest subfeot to teach. 



a) MuslaQ b) Phys. Id, & Health Q e) Math. Q d) Science Q 

e) Language f) Social Studies^ s) ArtQ h) Riding [ \ 

Which subject do you find the hardest to make Interesting? 



What do you fcel ls the most Important objective(s) In teaching Mathematics? 
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13; Have you 

, ■ a) YasQ b) No[3 

14.' Have you ever used pocket Galeulators with your students? 

o) YesQ b) No|~"| 



15.. Hovs your students had any other experiences with pocket calcuiators in your classroom? 
a) YesQ b) NoQ 

If 'Tes*% please explain briefly 



16* Do you think that the pQcket Calculator has a place In Elementary Math . Programs? 
a) YesQ b) No I | 

Please explain: 



17, At what grade level should pocket calculators be introduced into the school system? 



18, To what extent jdo you think that the calculator detracts from the learning of the baste 
number facts? 



a) A great deal Q b) Quite oftenj | e) Sometimes |~~| 

d) Rarely Q e) Never ^ 
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19. To what extent can the calculator be used as a motivational tool? 
a) A great deal Q b) Quit© often Q ' c) Sometimes 

• d) Rarely n y e) Never ( [ 

20. To what extent can the cgJculotor be used effectively. as a diagnostic twl by the teacher? 
. c) Sometimes^) 

d) Rarely e) Never |~~| 



21 , Are there any other advantages in using calculators In your Math, Programs? 



22.—- In your opinion what level of proficiency should students reach In computation before they 
use a calculator? 



23. 



24. 



a) Highfn 



b) Average [ j c) Low 

In your opinion con the ca leu later be umd as an effective checking device? 

a) YesQ b) NoQ > 

In your opinion can wme concepts be taught better by using the calculator? 

a) Yes Q 
If "Yes", which ones 



b) No 
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How often do you feel ihot students shoy Id be allowed to bring o pocket caleulator from 
home to use in their Math, alaisas? , 



a) A great deal ~_j b) Qui ta often 

d) Rarely n ©) Never Q 

Do you feel that the Board should provide oal€uldtors for your olass? 
a)YeiO 



c) Sometimes I | 



b) No 



If "Yes"^ how often during the school year do you use them? 



Do you feel that the caleulators will help you achieve your teoehing objeetive(§) as you 
listed In Ouestlon 12? 



Briefly explain your answer 



b) No 



What could be the disadvantage of using calculators In your Math, Programs? 



How could the calculator be used In other subjects within the school curriculum? 



30. Do you faei that programs and materfali bosad on InformaHon dbout' ealculators should 
b© davslopad and integratad Into the prasant schTOl format for taachari to usa? 

YeiQ No □ 

Plaosa aloborota: 



;jHANK YOU FOR YOUR CO-OPERATION 
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PRINCIPAL QUESTIONNAIRE 
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APPENDIX B 



ELEMENTARY SCHOOL PRINCIPALS' 
QUESTIONNAIRE ON MATHEMATICS 

Are there Board owned pocket calculators In your school? 

(a) Yes Q (b) No □ 

If "Yes" 

(a) How many? 

(b) How often are they used? 

(!) Daily Q (n) Weekly PI (ill) Monthly Q (iv) Never 

Are there student owned pocket calculators in the school? 

. (a) Yes □ ' (b) No □ 

if "Yas" 

(a) How many? 

(b) How often are they used? 

(i) Daily ^ (ii) W#eklyr~] (iif) Monthlyj j (iv) Never 



Do you think that the pocket ealeuiator has a place in Elementary Math programs? 



(a) Yei □ (b) No Q 



Please explain your answeri 



At what level should pocket calculators be introduced? 
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5. 



7. 



To wha^ extent do you think thGl- fhm aaleulator datitiGti from ihm learning of the basic 
number facts? 



(b) Quits often [_J (c) Sometlmai | | (d) Rarely 



(a) A graot dea 
(e) Never pn 

6, ^ To what eKtant can tha calculator be used as a motivational tool? 

(b) Quite often | \ (c) Sometimes 



(d) Rareiy| | 



(a) A great dtal 
(a) Never ] \ ' ^ 

To what extent can tha calculator be used as a diagnostic tool by the teacher? 

(b) Quite often 



(a) A graat deal 
(e) Never 



(c) Sometimes | j (d) Rarely | j] 



8* Do you feel there are any other advantages in using calculators in the Math programs? 



9. 



10. - 



In your opinion^ what level of proficiency ihou Id students reach in computation before 
they use a calculator? 



(a) High Q (b) Average 



(c) Lov/ 



In your opinion^ can the cdlculator be used as an effective checking device? 

(b) No 



(a) Yes 



Would you invest part of your school budget in purchaiing calculators for your school ? 
(a) Yes □ ' (b) No 



Whaf aould be the disadvantage of using Galculafori in tha Math, programs? 



Do you agree with the policy of Informing the community of the use of aalculatoi^ in 
your school ? 



(a) Yes 



(b) No 1_ 



Could you prediet the reaction of the oommunity? 

(b) Opposed 



(a) Agreeable 



(e) MiKed | | 



Do you feel that the calculator aeuld be used In other subject within the school 
curriculum? 



(a) Yes □ 
If "Yes", 

How could ft be used? 



(b) No LJ 



Do you feel that programs and materials based on information about calculators should be 
developed and integrated into the present school format for teachers to use? 

(a) Yei □ (b) No □ 

Please elaboratei 



THANK YOU FOR YOUR CO-OPERATION 
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